Enhancement of intestinal bilirubin UDP-glucuronosyltransferase activity by modification of microsomal lipid composition.
Microsomal membranes from rat small intestine exhibit a higher cholesterol/phospholipid ratio and a lower phosphatidyl-choline/sphingomyelin ratio than those of the liver, which could negatively influence membrane-bound enzymes like bilirubin UDP-glucuronosyltransferase. To study the effect of in vitro modifications in the lipid composition of intestinal microsomes on bilirubin glucuronidating activity, two strategies were employed. On one hand, microsomal lipids were modified in order to mimic those of the liver tissue; on the other hand, cholesterol content of microsomal membranes was increased or decreased with respect to the normal value. Lipid changes were carried out by both an enzyme-mediated and a detergent-mediated procedure. Irrespective of the methodology employed, when a depletion in the cholesterol content was produced, enzyme activity increased about 40%, and when lipid composition approached that of the liver tissue, which not only decreased cholesterol but also modified phospholipid classes, enzyme activity increased about 80%. Both lipid modifications produced a 'fluidification' of microsomal membranes measured by fluorescence anisotropy of 1,6-diphenylhexatriene, being the effect of the approach to the liver higher than that of the decrease of cholesterol. In turn, the enrichment in cholesterol of microsomal membranes led to a decrease of enzyme activity of about 20% and to a 'rigidization' of the membranes. The present findings suggest that in rat intestine, bilirubin glucuronidation is strongly influenced by microsomal lipids. In particular, there seems to be an inverse association between enzyme activity and the cholesterol content of membrane.